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ERRATA
Page 19: On line directly under label "RP' and "Station Name" remove
"Date} "Time" and "Z) insert a blank line. This line is
used for entry of "RP" and "Station Name."

Bottom of form, label "Techncal Data" should read "Technical
Data." ’

Page 31: Table 2, Number 08, 7.8 foot diameter should read, 7.8 foot
diameter parachute.

Page 32: Table 5, Number 05, SCD Datasonde should read SDC Datasonde.
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INTRODUCTION

The formation of the Experimental Inter-American Meteorological
Rocket Network (EXAMETNET) in 19651 required the establishment of
standardized procedures. This manual, a result of this standardi-
zation, features pertinent data formats and reduction instructions.
The inclusion of descriptions of the raw data-output-formats

is necessary for manual completeness., Full details and descriptions
of these are available elsewhere,? Sample forms and worksheets

that originally appeared in the lst Edition of this manual have
been removed from this 2nd Edition. The data reduction process

with its many facets, standard and non-standard, is unique to each
participant's range activities, but still requires a systematic pro-
cedure,

The formats shown throughout this manual need no detailed explana-
tiong, other than those given. The aim of this manual is to pro-
vide adequate but simple instructions. Hence, following a brief
discussion of the data handling routine and a dissemination out-
line, graphical descriptions of the EXAMEINET charts and forms are
presented. To enable efficient preparation of quality assured
data reports, it is necessary that entries made on these charts
and forms be as consistent as possible. Following the figures,
more specific instructions are presented for "Rocket Winds Aloft
Data Reduction" and "Rocketsonde Temperature Data Reduction". It
is hoped that these guidelines and instructions will help to estab-
lish a relatively standard nomenclature of rockets, payloads, sen-
sors, and tracking equipment as well as consistent methods of
EXAMETNET procedures.,

Since EXAMETNET is experimental in nature, changes and improvements
are constantly sought. As improvements occur they will be added to
the EXAMETNET procedures and reflected in this manual.

1 the Establishment of the Experimental Inter—American Meteorolgical
Rocket Network (EXAMEINET): J, F. Bettle, J. F. Spurling, and
F. J. Schmidlin., Presented at the AIAA Sounding Rocket Vehicle
Technology Specialist Conference, Williamsburg, Virginia, Febru-
ary, 1967.

2 Meteorological Rocket Facility Handbook, NASA, Wallops Station,
Virginia, 1968,




DATA HANDLING ROUTINE

The participants of EXAMETNET exchange two data packages, and dis-
seminate a third data package to the world scientific community,
These data packages are known as Data Package I, Data Package II,
and Data Package III, The specific contents of each data package
are shown on page 3.

Data Package 1, the rocket observation (ROCOB) and supporting
balloon-borne observation (RAWINSQNDE) coded messages, is exchanged
between the participants on a near real-time basis (within 24 hours).
To provide this valuable synoptic data, dependable real-time communi-
cations facilities must exist.

Data Package II (elements of this package are shown on page 3) is
air-mailed to Wallops Island, Virginia within 14 days of the rocket
launching, Because all participants do not have a need for all the
elements of Data Package I1I, and to reduce mailing costs, an abridged
Data Package II (Data Package IIa) is also exchanged. When received
at Wallops Island, Data Package II is prepared for printing and pub-
lication as Data Package III,



EXAMETNET DATA FLOW AND DISSEMINATION CHART

II
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Radar Output and Telemetry Data Records.
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Horizontal Range~-Time strip chart.
Altitude-Time strip chart.

Azimuth-Time strip chart.

Rocketsonde temperature telemetry record,

Payload calibration data sheet,

Reduced Data Record EXAMETNET Form No, 1
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Reduced Data Record EXAMEINET Form No. 1
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NOTE: 1 Data Package I should be exchanged by mail between Argentina
and Brazil until such time as real=-time communicatious are
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Figure 1
OA-626 PLOTBOARD RECORD

-Shown is a sample analog data presentation of the MPS-19 mobile
radar. Output from the radar tracking system, in the form of
elevation and azimuth angles and slant range, is converted to
cartesian form in terms of Height-Horizontal Range (H-HR), and
East-West, North-South Range (X-Y) components for presentation
on the plottlng board.

The plotting board is a one~arm type unit capable of plotting
either the H-HR or X-Y fumnetions as determined and selected by
the system operator through available controls. Normal operation
is to plot the H-HR functien from rocket ignition until approx-
imately 30 seconds prior to payload ejection, and then switch

to the X~Y function for the remainder of the track. The change~
over from the H~-HR function to the X~-Y function requires 20 to

30 seconds to complete. '

For the most accurate utilization of the data, it is important
that: all scales be corregtly noted on the ploty all ink
traces be time marked (at least once per minute); and true
north and a baseline for orientation of data reduction equip=
ment be indicated. Time marks may be made at 1l-, 10-, 30-, or
60~ second intervals., For the best data presentation it is
recommended that one second intervals be used for the rocket's
trajectory track and 10 seecond intervals be used for the
initial tracking of the sensor.

Atmospheric wind conditions normally will dictate the scale
factor to be used, and will also be a factor in determining
the amount of smoothing required. This smoothing is set by
the radar operator, and is applied to the antenna positioning
motors; experience has shown that two or three seconds smooth-
ing, epplied manually, is adequate,
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FIGURE 2
TIME-ALTITUDE STRIP CHART

The analog presentation indicates the altitude position of the
target above the radar plane in feet.,

This strip ehart recorder gives a continuous plot of the rocket
and sensor altitude beginning at target acquisition and ending
when data is no longer required. The mode of presentation is
such that coarse scale readings in 25000-foot increments are
summed in order to provide an approximate altitude value, The
number of 25000-foot chart increments are indicated every 30
seconds by the response of the pen. A fine scale value which
is read from the continuous ink curve is added to the sum of
the 25000-foot increments. The total of the coarse and fine
scale readings is the absolute altitude value of the target
above the tracking radar., The fine scale provides read out
resolution to within 100 feet.

The strip chart recorder paper drive has 10 speeds, but for
convenience in chart handling and adequate resolution of time
and altitude a paper speed of 1 1/2 inches per minute is
satisfactory.
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FIGURE 3
TIME-HORIZONTAL RANGE STRIP CHART

This presentation indicates the horizontal range in yards to
the target from the tracking radar along the radar plane,

This strip chart recorder gives a continuous plot of the rocket
and sensor horizontal range beginning at target acquisition and
ending when data is no longer required. The mode of presentation
is similiar to that of the Time-Altitude recorder (see figure 2)
except that 20000-yard increments are summed to provide the
approximate range. The number of 20000-yard range increments
are indicated every 30 seconds by the response of the pen, To
this coarse value is added a fine scale value which is inter-
polated from the continuous ink curve., The total of the coarse
and fine scale readings is the absolute horizontal range to the
target along the radar plane. The chart drive is 1 1/2 inches
per minute and scale resolution is 100 yards.
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FIGURE 4
TIME-AZIMUTH STRIP CHART

This analog presentation indicates the azimuth angle in degrees
to the target.

Chart speed and mode of presentation are similiar to the Time-
Altitude recordings. To provide an approximate angle thirty
degree increments are summed, The number of 30 degree incre-
ments to be summed is indicated every thirty seconds by response
of the pen. To these summed coarse scale values is added a

fine scale value between 0 and 30 degrees which is read from
the continuous ink trace, The total of the coarse and fine
scale readings is the absolute angle to the target. Scale
resolution is one degree.
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FIGURE 5
MILGO PLOTBOARD PRESENTATION

The figure shown is from a real time analog data presentation
called the MILGO system. This system converts the polar form
cf the radar output into cartesian form and plots the target
position as a function of time. The plotting board is a two-
arm type unit capable of plotting both Height-Horizontal Range,
(H-HR) and East-West, North-South Range coumponents (X-Y)
simultaneously.

For the most accurate utilization of the data, it is important
that: all scales used be correctly noted on the plot; ink
traces be time marked (at least once per minute);'and true
north and a baseline for orientation of data reduction equip-
ment be clearly indicated. Time marks may be made at 1l-, 10-,
30-, or 60~ second intervals., For best data presentation it

is recommended that one second intervals be used for the
rocket's trajectory track and 10 second intervals for the initial
tracking of the sensor., Atmospheric wind conditions will
normally dictate the scale factor used,
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FIGURE 6
TMQ-5 RECORDER RECORD

The TMQ-5 recorder is an integral part of the GMD-~1l rawinsonde
equipment. The TMQ~5 recorder translates the detected signal
from the rocketsonde into graphical functions of temperature
and time.

The signals from the rocket radiosonde transmitter in free
flight are received on the antenna, amplified, and detected by
the receiver. These signals are pulse repetition frequencies
(PRF) modulated at an audio rate as a function of atmospheric
temperature, The audio signal of approximately 10 to 190 cps
from the receiver are shaeped, smplified, and converted to a
DC analog voltage. This DC voltage output is applied to the
recorder. The recorder pen response is a direct function of
the magnitude of the applied DC voltage. The recorder provides
a permanent record of meteorological temperature conditions
aloft for evaluation purposes.

It is important that the telemetry record be clearly annotated
as shown in the figure, There is no limitation to the number
of significant levels selected. Present criterion for level
selection is for a two (2) degree temperature departure from
linearity between adjacent levels., The level selected should
be marked with the time, temperature ordinate value, and
reference ordinate value.
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FIGURE T
403 MHz PORTABLE RECEIVER-RECORDER
This figure is a sample recorder tracing of the 403 Miz

portable receiver-recorder. Description of this recorder
is similiar to that given in figure 6,
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FIGURE 8
ROCKET OBSERVATION DATA (EXAMETNET FORM NO. 1)

To carry out the objectives of EXAMETNET, it is desirable to dis~
seminate the accumulated rocket data as quickly as possible. The
form shown on page 19 is an improvement over, and replaces, previous
network data forms., It also has the advantage of allowing the data
to be distributed to interested scientists prior to formal pub-
lication.

Identification entries (Station Name, Date, etc,) are self-
explanatory. Entries made in the columns under the section "Rocket
Winds" are to be in the units specified in the column headings.
The "Rocket Thermodynamics" will contain entries of levels of sig-
nificant temperature change. The criterion for level selection is:
select any level that departs from linearity by 2C or more between
adjacent levels. Computation of pressure, density, and speed of
sound accomplished by each partigipant, can be completed by using
manual, graphical, or computer methods. The winds, to be entered
in conjunction with the significant temperature levels, may be
interpolated from the wind profile. The supporting "Rawinsonde'
will include data for every two kilometers, the top level of the
sounding, and the tropopause,

Technical data provides sufficient additional information about an
observation to allow the degree of confidence in the sounding to
be established by the user,
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ROCKET OBSERVATION DATA
(EXAMETNET FORK N0, 1)

1] STATION RAME ROCKET LAUNCH RAWINSONDE RRLEASE
DATE TiME z DATE et TIME z DATE | [V P— }
AT e LONG. i
ROCKET WINDS ROCKET THERMODY; RAWINSONDE
raLfac _._.ﬂ&_.___l__ B ET DENSITY MIND. | ar | MIND r freus
ki JCOMPONENTS \PONENTS.
POLAR it 'f::s . FOLAR COUPONENTS rol:s L FOLAR ¢:on!.r
s { xu Jowc [wPs § NS [ METERS | pgcc " ™M TR ITTEET oy us METERS] bec | ups | ns ) % |ozec
0200
0400
0800
75 1000
74 1200
73 1400
72 1600
n 1800
70
)
8
&

rib|&|us|s|s[z s |Sik (AR a[Bis]|B|SIBIS RIS R

si=is(a

39

RSN RN B8 (2

20 CONSTANT PRESSURE SURFACES {GEOPOTENTIAI
19 50,000

18 - 30.000 -
17 20,900 .
1% 10,000
15 -
05,000
03.000 —
01000 e
TECHHCAL DATA
MOTOR TYVE: MOTOR E: UFACTURER: — TYPE:
PAYLOAD TYPE: PAYLOAD P . TEMPERATURE ELEMENT TYPK) BALLOON TYPE:
FUSETYPE: . . ACTUAL FUSEDELAY TIME: SEC  PRESSURESENSOR VYPE; . oo .~ . BALLOON SIZE: grams
LAUNCHER SETTING:. Sozimuth 2l UND EQ! TTYPE:
RADAR TYPE: APOGEE metors WIND AT ROCKET LAUNCH:
WINDSENSOR TYPE: . S$ENSOR FALL-RATE:
TEMPERATURE SENSOR TYPE: SALLISTIC WIND; e, Yusimuth
GROUND EQUIPMENT TYPE € BASE DATA:  proswure mbs

fempargtore ——w2C
slititede e msters

HASA Wiesss (12an)
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FIGURE 9
CODED MESSAGES FORM

This form is used to provide a record to the communications per-
sonnel of the coded messages exchanged by the participants,

The sample shown should be followed to provide the correct for-
mat of the messages. Coding instructions as found in the inter-
national ROCOB code and parts C and D of the radiosonde code.
Note particularly the additional groups added to the ROCOB code,
following JJJ. These groups indicate types of systems and dates
of future launches. See Appendix 4 for complete details.
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EXAMETNET

CODED MESSAGE'S FORM
Station (MASA) WALLOPS ISLAND, VIRGINIA USA | 37_° 51 N Long T5° 29' W
Year Month Day Zero Time

T 1968 oam 20 16k

GCT 1968 _JANW 20 2144

ROCOB 2402 0530/ 2021h4 20555 2846h 21555 2737k
255L9 2659k 26550 26724 28538 26084 30541 7514k
33536 T4k 35533 76344 36534 7640k 39519 TThsh
Los15 7734k L1511 7264 Ls51k T765Th 50505 668k
53505 TT97H 54506 1111/ JaT 12802 10603

Rawuisonde Time _____.____202315 ~ GCT
W 7200/ 72402 70808 _- 595// se019  s589// 303k
534// 20604 531// ¥y 7100/ 72402 11820 597//
20350 581// 33260 4os// Lo/ sks// 55115 u37//
51515 10190 10061 STOR M 71000 12402 <)
STOP  WALLOPS EYAMETNET PROJECT MANAGER SENDS BT .
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FIGURE 13
COSPAR REPORTING FORM

_This form suggested by the Committee on Space Research (COSPAR)
is used to report a certain type of information to the World
Data Centers, Use of this form by EXAMETNET is voluntary.

-The pattern of this form is found in Appendix 1 of the Guide
to International Data Exchange through the World Data Centers,
~IQSY Instruction Manual Ho. 6. '

22



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

REPORT OF SOUNDING ROCKET LAUNCHING

Vehicle No,: Rocket Type: Launching Sites
Wallops Island, Virginia
L1=2993 JUudDI Co~ordinates:
37°51' ¥ 759 29" W
TrTmmmeseemoc s Yame T T T Affifiation Address

Project Scientist(s)s

Experimenter(s) and EXAMETNET National Aeronautics Wallops
Location: and Space -‘Administration Island
Virginia

- W S Em @S e R R @G EDS e W T E M O MR e WS e

Objectives and Instrunentation.

To determine stratospheric wind and temperature profile using the instrumented

boosted-dart system (Judf I and WOX=3A instrumented pay load.)

This was a special test of the WOX-3A instrument, Telemetry data is

equivalent to the WOX=1A,

Launching Date (UT): Time (UT): Peak Altitude:
March 16, 1967 ll&29 59.0 KM

-------------- » - - - s -

Rocket Performance: Good

R . . T I R N L .

Instrumentation Performances

Good

- e e s e = e W = - e B e w wm e m om omowm oW e w e e = -

Preliminary Experimental Resultss  ~~ -~~~ -~~~ °-°-°=°=°7°°°

This test was a routine synoptic observation per formed for EXAMETNET.

Preliminary descriptive analysis is good.

Comments and Reeommendationss

None
23



FIGURE 14
PUBLISHED FORMAT

The printed and disseminated format for 1966 and 1967 EXAMETNET
data is shown on pages 25 and 26, Beginning with January 1968
data, the printed and published format is the same as shown in
Figure 8. This data is published quarterly for participant
review and correction prior to publication of a highly quality-
checked annual report,

24



Re ST,
ACNIED
873200 3oc 22!
RO
TIME FACL AL
TENTHS VEL
F A
HINUYE M/5 KM
021 1i 60
023 111 59
024 t11 58
026 111 57
027 111 56
029 i 55
030 mn 54
032 111 53
433 o083 S2
036 067 S1
038 067 50
(231 067 A9
043 067 48
046 056 L34
048 056 46
052 056 45
05% 056 44
058 056 43
061 048 42
065 042 4l
069 042 40
073 Q31 39
078 037 kL)
082 033 a7
088 028 36
094 028 35
100 026 34
107 022 33
11 p22 32
122 -p22 31
130 020 30
139 017 29
150 016 28
160 0is 27
12 Gis 26
184 013 25
%8 011 24
213 011 23
228 010 22
266 009 21
264 008 20
288 008 19
308 008 18
332 008 17

VEMICLE DATA.,

RADAR DATA..

ROCKET OBSERVATIONAL

DATA

METEQROLQGICAL ROCKEY SOUNDING DATA

ROCKET RAWINSONOE

ATION NAME DATE LAUNCH RELEASE
TINE TIME
CHANICAL ARGENTINA z z H
S STULIT W ALT. 45T M SEPTEMBER 21+ 1966 1640 1s18
CKET WINDS ROCKEY THERMODYNAMICS RAWINSONDE
T WIND aLr TEMP PRESSURE DENSITY SPEED WiND PRESSURE ALY wiKp AW TEMP
POLAR COMPONENTS JENS POLAR COMPONENTS TENS POLAR COMPOMENTS
MPS oF -3 SOUND OF
OEG  KTS N-§ - WETERS DEG C L] G M 74 DEG XTS N-$§ E-w “8 METERS DEG XYS N-S E=w %
270 093 s000 <+pad 5200 ~01+s% 004067 00.086 330 293 104 =021 4049 0975.0 0046 070 005 -001 <002 37
261 167 013 085 5066  «01.7 00,079 00.101 330 286 109 =015 «05s 0809,0 0200 053 010 =003 =004 7O
259 172 +01Y1 087 4648 ~03.2 004133 00,171 329 278 108 -008 ¢85 0630,0 0400 236 018 <005 008 23
264 141 4008 072 4450 =065 00.170 00,222 32T 289 089 ~01S 4043 048¢.0 0640 21T 032 <013 e0lz 30
272 160 =003 <082 4369  -09.8 00.193 00.256 325 285 083 011 04} 0370,0 0B00 231 046 <015 018 50
217 149 <009 076 4180 =07a3 00.240 00,314 327 289 084 -0l4 04) 0275,0 1000 235 052 015 4022
277 112 =007 057 3950 =13.8 00,322 00,433 323 2718 086 =006 *0A4 0199.8 1200 229 065 +022 +02%
286 109 <015 4054 3190 =22.3 00,398 00.553 nr 279 079 ~006 *04D 0146,0 1400 261 060 +005 +031
293 104 =021 +0A9 3652 25,2 00.480 00,674 316 268 g72 <001 037 0105.8 - 1600 248 040 <008 <019
288 114 =018 +056 35680 =32.5 00,530 00.768 ni 262 06T +005 4034 0097,0 1800 246 019 004 4009
279 098 =008 050 3490  ~36.7 00.602 00.887 308 - 252 057 009 028 0056.0 2000 100 007 +001 =004
270 105 +000 »0Ss 3400 ~39.8 00.686 01,024 306 244 050 011 023 0040.8 2200 049 010 ~003 -004
272 117 =002 <060 242 45,7 00.B64 01,324 02 263 039 +009 018
274 113 «~004 +058 2943 -~44.1 014347 02,048 303 238 018 005 008
283 106 ~012 +053 2842 47,6 01.565 02,418 301 231 012 +004 005
292 094 =018 «0a5 2622  -45.7 02,175 03.331 302 326 007 ~003 002
287 081 <012 +04d 2525 =50.3 02,517 03.93% 299 027 004 002 <001
285 084 ~011 +0a2 2415 =48.4 02,973 04.609 301 000 004 =002 w0GO
288 086 -0le +Da2 2315 -52,9 03.463 05,477 298 014 008 =004 »001
287 079 =012 4039 2160 ~57+9 04,409 07.138 294 045 008 =003 =003
278 088 =006 +045 2026  =58.2 05.447 08,827 294 027 004 =002 =001
27T 084 =005 o0s3 1850 =59.4 07,198 11.73}% 293 259 010 001 +00S
280 079 <007 <040 183% =64e0 07,374 12.282 290 259 010 +Q01 +095
271 076 =001 039 1715 =62+7 08.955 14.824 291 248 021 #0064 010
263 068 <004 +035 1665 =61a7 09,706 15,991 292
253 059 +009 4029 1570 «59.8
244 050 D)) 4023
242 042 4010 4019 CONSTANT PRESSURE LEVEL DATA
245 037 +008 pi7 (HEIGHT IN GEOPOTENTIAL METERS)
247 030 4006 o014 1643 ~61¢3 104000 16448 292
243 022 005 <010 1865 ~59,3 07000 11,401 293 256 008 +001 <004
230 015 4005 +006 2077 =58.1 05.000 08.09% 294 056 097 -002 ~-003
239 011 +003 +005 2674 46,2 02.000 03,07} 302 284 008 ~00) 004
281 010 ~0081 4005 3142 =453  01.000 01,529 303 246 034 +007 016
342 806 =003 +001
027 00s <002 .-001
000 004 <002 +000
014 008 ~-004 =001
045 008 =003 =003
056 007 ~-002 ~-003
000 004 <002 000
270 004 000 002
254 014 002 007
250 023 «004 «01}

TECHNICAL DATA

RADIOSONDE AND EALLDON CATA.»

MOTOR YYPE,.. JUp1

MOTOR PERFORMANCE,. GOOD

PAYLOAD TYPE.. WOX=1A

PAYLOAD PERFORMANCE.. GOOD

FUSE TYPE.. PYROTECHNICAL

FUSE DELAY TIME,, 90 SECONDS

TYPE OF LAUNCHER,, B-1/2 FT TUBULAR

LAUNCHER SETTING., 40 DEG AZIMUTHs p OEG ELEVATION

RADAR TYPE.. MP§~39

KOTOR ACQUISITION AT 4 SECONDS, 3048 METERS ALTITUDE

MOTOR TRACK DROPPED AT 100 SECONDSs 62880 METERS ALTITUDE
PAYLOAD ACQUISITION AT 100 SECONDS, 52880 METERS ALTITUDE
PAYLOAD TRACK DROPPED AT 2160 SECONDSs 14935 METERS ALTIYUDE
POGEE.. OCCURRED AT 100 SECONDS, 62880 METERS ALTITUOE

Al
SENSOR AND TELEMETRY DATA..

REMARKS . o

WIND SENSOR.. & FT 50 PARACHUTE

TEMPERATURE SENSOR-- -Ulh BEAD THERMISTOR

SENSOR FALL RATE..

GROUND EQUIPMENT "YPE.. lB PORTABLE

JELEMETRY FREQUENCY.. 403 MHZ

TELEMEYRY QUALITY.. GOOD

TELEMETRY DATA RECEIVED FROM 90 SECONDSs 61800 KETERS ALTITUD!
UNTIL 2160 SECONDSs 14935 METERS ALTITUDE

PAYLOAD FALL RATE BELOW NORMAL

THERKODYNAMICS BASE DATA,. PRESSUREs 1l.3 MB
ALTITUDE= 15700 METERS
TEMPa ~59.8 DEG, C

25

YIND OaTA.,

AD]OSONDE umuncmm:n.. VAISALA
noxosouns TYPE.» VAISAL
TEMPERATURE . ELEMENT ﬂvc.. BINETEL
PRESSURE SENSOR TYPE., ANEROID
GROYUND EQUIPMENT TYPE.. VAISALA
BALLOON TYPE.. TOTEX
BALLOON SIZE.. 800 GRANS
FREE LIFT.. 1800 GRAWS
ASCENSION RATES.s SFC-a00MBE 296 METERS/MINUTE
A00MB=BURSTa 356 NETERS/MINUTE

WEATHER OBSERVAHM AY RAMINSONDE RELEASE..

ATION PRESSUAE.. 975,048
tEanAmnz.. 1844 DEG C
RELATIVE HUMIDITY.. 3T%
YISIBILITY.s 30 KILOMETERS
SUAFAGE WIND,. 70 DEG. § KIS s
CLOUD TYPE AND moum.. 3 OCTAS
W CLOUD TYPE AND AMOUNT.. NONE
ulom.t CLOUD TYPE AND AMOUNY.. NONE
WIGH CLOUD TYPE AND AMOUNT.. NONE
JYPE PRECIPITATIONs . NONE
0BSTRUCTIONS TO VISToMes NONE

WIND AT ROCKET LAUNCM.. 50 FT 7 DEG/S58KTSe 1080 FT 12 DEG/GOKTYS
150 FT 14 DEG/6GXKTSe 200 FT 12 DEG/TSKTS
250 FT 0 DES/aKTS
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TEMPERATURE (°C)
siation: (CNIE) CHAMICAL ARGENTINA

paTe: 219 66
ROCKET Time: 1240157 1640,
rockeT Motor Tvee: JUDT 1
. WOX-1A (403 MHZ)
PAVLOAD , TYPE:
—VALSAT.
RADIOSONDE TYPE: 02000




INSTRUCTIONS. FOR ROCKET WINDS ALOFT DATA REDUCTION

When radar tracking is completed, the plotboard record (Figures 1
and 5) is taped to a flat table. A draftsman~type table with a
horizontal motion protractor is preferable. Determine a layer-
mean wind over a two-kilometer layer., The altitude for which this
layer-mean wind data is reported is the mid-point of the layer and
is usually a whole kilometer,

1. From either the H-HR plot or the altitude-~time strip chart
determine the elapsed time (AT) the sensor took to fall from the
upper level to the lower level of the two-kilometer layer, -

2. From the X~Y plotted data, measure the horizontal displacement
of the sensor, . This displacement (measured in feet) is that which
occurred in the two~kilometer layer..

3. On the X-Y plot and within the two-kilometer layer determine
the direction of the displacement with respect to true north.
Enter this direction in the column provided on the Rocket Observa-
tion Form (EXAMETNET FORM NO, 1, Figure 8).

4, Divide the displacement by the time difference (AT) over the
two-kilometer interval and multiply by the constant 0.3048 to derive
the wind speed in meters per second. The wind speed is entered in
the column provided on.the Rocket Observation Data Form.

5. Convert the wind direction and speed to component velocities

and enter in the appropriate columns of the Rocket Observation
Data Form,

27



1.

2,

3.

4.

S

6.

INSTRUCTIONS FOR ROCKETSONDE TEMPERATURE DATA REDUCTION

When telemetry tracking is completed the temperature record:
will be reduced. Enter the appropriate rubber stamp entrles
at the beglnnlng of the recorded data. o : o

Select a temperature level at the first usable, recorded temp- - .
erature. Select additional levels based on a 2C:temperature
departure from linearity between adjacent levels.

The time, in minutes and seconds, and the reference and temp-
erature ordinate values will be marked on the: record as shown -
in Figure 6.

Determlne the actual temperature using appllcable instructlons“
for the specific payload. For example: :

a, When using the WOX-1A type, calculate the thermistor
resistance value by instructions contained in the
handbook '"Rocket, Meteorological 1,375-irich and.
1.625-inch Types (HASP) Description and Instructions
for Use'", NAVWEPS OP 2700, 4th revision (this docu-
ment is available from the Chief of the Bureau of
Naval Weapons). Use the thermistor resibtance and
temiperature calibration chart (furnished with each.
WOX-1A) to determine the temperature,

b. When using the Arcasonde l-A calculate the frequency

: ratio using instructions supplied with each payload
(e.g., divide the temperature ordinate value by the
reference ordinate value to determine the ratio); use
the frequency ratio and the calibration chart supplied
to determine the temperature.

Enter the temperature in the column provided on the Rocket Obser-
vation Data Form (EXAMETNET FORM NO,., 1, Figure 8).

Determine, from the radar altitude record, the altitude corre-
sponding to the time at which the temperature level selected
occurred. Enter this altitude on the Rocket Observation Data
Form.
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- APPENDIX 1

TABLE I

REPORTING STATION POSITION AND AETITUDL

(CNIE) Chamical, Argentina. 30°22'' s 67° IT' W 456 Meters
(CNAE) Natal,. Braz11 L : 05° 55* 5 35° 10' W 42 Meters
(NASA) Wallops Island, Vlrglnla 37° 51' N 75° 29' W 3 Meters
Reserved .

Reserved "

Reserved

Reserved

Reserved

TABLE 2

TYPE OF WIND SENSING EQUIPMENT

0.005 inch "S8" band copper chaff 11 1 meter inflatable sphere (ROBIN)

Reserved 12 Inflatable sphere (other type)

Reserved 13 Reserved

Reserved 14 Reserved

Reserved 15 Reserved

6 foot square parachute 16 Reserved

15 foot diameter parachute 17 Reserved

7.8 foot diameter 18 Resgerved

bedw.hﬂ&@&mdmmmmelQwawd

Reserved 20 Other Type (describe in remarks)
' TABIE 3

TYPE OF ROCKET MOTOR

MK 32 Mod O 09 BSKUA

Judi 1 10 Reserved

Loki 11 Gun Probe (5 inch)
Reserved 12 Gun Probe (7 inch)
Reserved 13 Reserved

Arcas 14 Reserved

Boosted Arcas 15 MI-135

Reserved 16 Reserved
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APPENDIX 1 (CONT'D)

TABLE L

TYPE OF GROUND TRACKING EQUIPMENT

MPS-19 radar 09 Verlort
Mod II radar 10 Reserved -
FPS-16 radar 11 GMD-1 (a) or (b)
Spandar 12 GMD=-2 -
FPQR-6 radar 13 Portable 403 MHz receiver-recorder
Cotal 14 Reserved
Super Cotal 15 Eddystone & Smith 28 MHz system
Reserved 16 RD-66 B
TABLE 5

TYPE OF PAYLOAD

WOX~1A (403 MHz) 06 MET 56000 (SKUA)
WOX=-3A (k403 MHz) 07 Reserved
Arcasonde 1A 08 ES6uLB
Arcasonde 2B 09 Reserved
SCD Datasonde 10 Reserved

TABLE 6

TYPE OF TEMPERATURE SENSOR

0.014 inch bead thermistor 06 Reserved
0.010 inch bead thermistor 07 Reserved
Resistance wire 08 Reserved
SDC Thin—-film mount 09 Reserved
Reserved 10 Other (describe)
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APPENDIX 2
ROCKETSONDE FORM OF MESSAGE

1. _Form of Message

RoCOB

Iiii raesm%ﬁd YYGGgg

HHZ_TT ddffj (9dpp‘p"pl)

T

HHZTTT ddffj,, (9dpP‘P'P') sece etc, seee JJJ
2. _Definitions

UN =

ROCOB =
ROCOB SHIP=

II{ii =

3
L]

Yy =

GGgg =

HH =

Rocketsonde. (Telecomnunications identification used
in the heading of collective. This tdentication is
being used on temporary basis,)

Code Name for Rocketsonde Form of Message.

Code name for Rocketsonde Form of Message from a ship,
When the ship form of message is used the group IIiii
i{s replaced by the groups YQLaLaL. Lok b o// MMMU, U, o

and the form becomess ROCOB SHIP YQL L.L L.LL 0//

MMMULOULO raesn\.ﬁd YYGGGY ccce ©tCe socece
Index Number of the observing stations 1. e,, where the

telemetering equipment is located, (Note: In the event
an index number has not been assigned the Location Identi=
fier will be substituted,

Type of rocket motor, (Code Table 1)

Reason for no report and ground equipment, (Code Table 2)
Type of data sensing equipment, (Code Table 3)

Method of reducing data. (Code Table &)

Estimated delay until replacement replacement rocket is fired,
(Code Table 5)

Day of the month (GCT) on which the observation was taken.

Time of observion in hours and minutes GMT, The time
of firing of the rocket is the time of observation.

Altitude, to the nearest kilometer, of the level for which
data are reported,
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APPENDIX 2 (CONT'D

I1 = Character of the temperatures (When the temperture is
zero degrees or above, code figure 0 is reported for Iy

When the temperature is within the range of -1°to =99°,
inclusive, code figure 5 is reported for ZT.

When the temperature is within the range of -100° to -199°,
inclusive, code figure 6 is reported for ZT'

When the temperature is missing for any reason, the solidus
(/) is reported for y

TT = Temperature of the air in whole degree Celsius,
The absolute value of the temperature is reported
(f+ e, the plus or minus sign is disregarded in
determining the value to be coded.) For example:
If the temperature is =57°, the coding is TT= 57
and ZT = 5, When the temperature is missing for

any reason, two solidi (//)are reported for TT,

dd = True direction, in tens of degrees, from which the
wind is blowing at the specified level, (WMO Code 0877)
when the wind speed is 100 to 199 knots, inclusive, 50
is added to the value normally reported for 'iddi',

When the wind direction is missing for any reason,
two solidi (//) are reported for dd.

ff = Wind speed in knots at the specified level., For wind
speeds of 100-199 knots, inclusive, 50 is added to ''dd'*
and the actual speed in excess of 100 is reported for
UFf1', For wind speeds of 200 to 299, inclusive, the
speed in excess of 200 is reported for "ff'' and the
group 00200 is inserted in the message immediately
following the "ddffjn" group for the specified level,

When the wind speed is missing for any reason,

two solidi (//) are reported for ff,

( Note: 50 is added to 'dd' only when the speed is from
100 to 199, inclusive,)

j,, = Thickness of the layer through which the wind speed
and direction was determined, Normally these elements
will be averaged over a 2km, layer for both MANDATORY
and SIGNIFICANT levels (i. e., lkm, on each side of the
altitude reported.) In cases where this is impracticable
or produces a nonrepresentative value the thickness of the
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APPENDIX 2 (CONT'D)

actual layer used will be reported. (Code Table 6)

\¥s
it

Q.
i

P

Indicator figure for the 9dpplp]p

' groupe

Decimal point locator. The number of places to the left of
the third significant figure the decimal point must be placed

in order to obtain the actual density in g/m is reported for
symbol dp. (Note: The third significant figure is always

included in the value reported for symbol dp).

[Example: Assume 120 g/'m3 » the group is coded 90120 (i, e., d = 0)

PipyPy

JJJ

Lalala

Lotolo

Assume 1,20 g/m3, the group is coded 92120 (i, e., d Pz 2).

P
Assume 0,281 g/h3, the gfoup is coded 93281 (i, e., dp = 3).
Assume 0.0738 g/h3, the group is coded 94788 (i. e., dp = 4),]

Density in g/'m3 rounded to three significant figures,
at the specified level

Termination group. The letters JJJ are always {ncluded
as the last group of the report to indicate its end.

Day of the week (GCT) on which the observation is taken.
(Code Table 7).

Octant of the globe. (Code Table 8).

Latitude in tenths of degrees,

Longitude in tenths of degrees. The hundreds digit is
omitted for longitudes 1009 to 180°,

Number of the Marsden Square for the ship's position at
the time of observation,

Units figure in the reported Latitude.

Units figure in the reported longitude,
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APPENDIX 2 (CONT'D)

NOTES

1. MANDATORY levels are defined as specified altitudes for which data
are reported., These levels ares
(a) the 20, 25, 30, 35, Lo, 45, 50, etc., kms. and for every
5 kms. upward to the top of the ascent, and
(b) the lowest {i. ec, termination) level of the ascent for
which data are available, provided its altitude is
higher than 20 kms, .
In the event data are not available for one of the specified altitude
MANDATORY levels, the codé group for that level will be inserted in
the report in its altitude sequential order and solidi (/ or //, as
appropriate) will be reported for the missing elements.,

2., SIGNIFICANT levels are defined as those levels (other than MANDATORY)
at which significant changes occur. Whenever any one of the criteria
is satisfied, all data available for that SIGHIFICANT level will be
reported, SIGNIFICANT levels are determined according to the follow-

ing criteriaz .
2.1, Speed = A departure of 10 or more knots from a linear interpolation

between any two consecutive levels selected for transmissionj
OR

2,2 Direction - When the departure from a linear interpolation between
any two consecutive levels selected for transmission is
one of the followings

2.2.1 60° or more When the average wind speed for the ‘ayer is 16% to 30
knots, inclusive;

2.2.2 30° or more When the average wind speed for the layer is 31 to 60
knots, inclusive;

2.2.3 20° or more When the average wind speed for the layer is 61 knots
or greater;
OR

2,3 Temperature = A temperature change of 3° from linearity between
any two consecutive levels selected for transmission.

* (Note: Speeds of 15 knots, or less, are not considered to be of
significance for this purpose.)

3o A SIGNIFICANT level will be reported when any one of the above
criteria (i, e., speed, direction or temperature) is satisfied,
All data available will be reported for each SIGNIFICANT level
included in the message., The MANDATORY and SIGNIFICANT levels
are intermixed in the message in ascending order with respect to
al titude,
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APPENDIX 2 (CONT'D)

NOTES (Continued):

b,

5.

6.

Te

8,

The 9dpp1p‘p|'group is enclosed in parentheses to indicate that

the group is included in the message when data are available and
omi tted whenever data are not available,

The HHZ{TT ddffj, groups are always included in the message for
each level reported,

The first four groups (i. e., ROCOB IXifi raem G, YYGGgg)
are always inciuded in the report,

When a firing is made but data are not obtained, the group
"raeserd" is coded as follows:

Symbols r, e, and m_ = code figures normally applicable will be
reported,

Symbol a - a code figure from 0 through 4 will be reported,
Symbol G, = the code figure from 0 through 8 which best
describes the expectations for firing a
replacement rocket will be reported,
Code figure 9 will be reported when it is
definitely known that a replacement rocket
will NOT be fired.

when a firing is made and data are obtained, the solidus (/) will
be reported for symbol "Gy,
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APPENDIX 2 (CONT'D)

TABLES OF SPECIFICATIONS

Code Table 1
Symbol r = Type of Rocket Motor

Code ,
Figure Type of Rocket Hotor
0 4o5 inch, end burning
1 3.0 inch, internal burning
2 Boosted, 4,5 inch end burning

S 3.0 inch internal burning
Code Table 2

Symbol a = Reason for No Report and Ground Equipment

Code
Figure Reasons for No Report and Type of Tracking Equipment
0 Data doubtful and not transmitted, reason not specified
1 Rocketmotor failure
2 Instrument (or telemetry) signal not received by
tracking equipment - data not available
3 Ground tracking equipment failure
4 Automatic data processing equipment failure
5 GMD=1 and radar
6 GMD~2
7 FPS=16 class
8 Unassigned
9 Other tracking systems not comparable to GMD-!1 and radar,

GMD-2 or FPS-16 class (7. e., double GMD-1, SCR 584, etc,)

Code Table 3
Symbol e; = Type of Data Sensing Equipment

Code
Figure Type of Data Sensing Equipment
0 Falling sphere
1 Chaff
2 Immersion thermometry with hypsometer
3 Immersion thermometry without hypsometer
b Pressure or density guage
5 Unassigned
6 "
7 "
8 1"
9 Other Type
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APPENDIX 2 (CONT'D)

TABLE OF SPECIFICATIONS

Code Table 4
Symbol m, = Method of Reducing Data

Code
Figure Method of Reducing Data
0 Manually - Nomogram
1 Electronic computer
2 Unassigned
3 [E3
L 1"
5 "
6 "
7 ] ]
8 "
9 Other Method

Code Table 5 ,
Symbol Gy = Estimated Delay until Replacement
Rocket is Fired

Code
Figure Estimated Delay
0 0 = 3 hours after scheduled launch
1 3 = 6 hours T " 1
2 6 =12 hours " " "
3 12 =18 hours " " " Replacement
L 18 =24 hours " " = rocket will
5 1 = 2 days " " " be fired
6 2 - 3 days " ] ]
7 Over 3 days
8 Unknown
9 Replacement rocket will not be fired
/ Replacement rocket not required
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APPENDIX 2 (CONT'D
TABLES OF SPECIFICATIONS

Symbol jn = Thickness of the layer'throuéh'which the
wind speed and direction was determined

Code Thickness of layer
Figure Meters

0 0 - 25

1 251 - 500

2 501 - 1000

3 1001 - 1500

b 1501 - 2500

5 2501 - 3500

6 3501 - 4500

7 4501 - 5500

8 5501 - 6500
"9 6501 -« or greater

Code Table 7
Symbol Y = Day of the Week (GCT)
Code
Figure Day

Sunday
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday

Code Table 8
Symbol Q=0Octant of the Globe

SOV EWN =0

Code | '
Fig= Longi tude
ure :

0° 90° W (Northern Hemisphere).
90° W to 180° (Northern Hemisphere).
180° to 90° E (Northern Hemisphere).
90° E to 0° (Northern Hemisphere).

to 90° W (Southern Hemisphere),
90° W to 180° (Southern Hemisphere).
180° to 90° E (Southern Hemisphere).
90° E to 0% (Southern Hemisphere).

W ONOVEWN-O
(=]
(=]
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APPENDIX 4
CODE FORM FOR INFORMATION ON FUTURE LAUNCHINGS

1. Add two 5-digit coded groups to the end of the ROCOB code, fol-
lowing the end~of-message indicator, JJJ.

The first additional group pertains to the next launchingj the
second group pertains to the following launching.

The form of each group is to be:

RSYYMoMb
Ry - type of rocket and payload
YY - day of month
Mbe - month of year
CODE TABLE
Rs
1 -~ Arcas and Arcasonde
2 =~  Arcas and Sphere
3 = Judi-Dart and Chaff
4 =~ Judi-Dart and Instrument
5 = MK 32 MOD O - Dart and Chaff
6 - MK 32 MOD O - Dart and Instrument
7 -
8 -
9 -
0 -
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